In this paper, we consider n-dimensional oriented complete hypersurfaces with constant mth mean curvature of a Euclidean space R n+1 . We characterize the hypersurface 
Introduction
The study of hypersurfaces in Euclidean spaces has a long and interesting history. It is obvious that mth mean curvature H m of a given hypersurface in Euclidean spaces are the basic invariants with important geometric meaning. When m = 1, then H 1 = H . When m = 2, then H 2 = r, where H is the mean curvature of hypersurface, r is the normalized scalar curvature of hypersurface.
In 1951, H. Hopf [8] proposed the following Hopf Conjecture. Let M be an oriented compact hypersurface with constant mean curvature in R n+1 , then M must be the standard sphere.
Yau Conjecture. The standard round spheres are the only possible oriented compact hypersurfaces in R n+1 with constant scalar curvature.
To this conjecture, A. Ros [14] obtained an important result. That is, he showed that Yau conjecture is true if M is an embedded hypersurface. Moreover, Q.-M. Cheng [2] proved that Yau conjecture is also true for the class of locally conformally flat hypersurfaces. Now we would like to propose the following generalized Yau conjecture: S. Montiel and A. Ros [12] obtained one result which showed that the conjecture is true if M is an embedded hypersurface. In this paper, we prove that generalized Yau conjecture is true for the class of locally conformally flat hypersurfaces with H m > 0. We also characterize hypersurfaces S n−1 (c) × R in this paper.
Preliminaries
Let M be an n-dimensional hypersurface of R n+1 with constant mth mean curvature H m . We choose a local orthonormal frame {e A } 1 A n+1 in R n+1 , with dual coframe {ω A } 1 A n+1 , such that, at each point of M, e 1 , . . . , e n are tangent to M and e n+1 is the positively oriented unit normal vector. We shall make use of the following convention on the ranges of indices:
Then the structure equations of R n+1 are given by
When restricted to M, we have ω n+1 = 0 and
By Cartan's lemma, there exist functions h ij such that
This gives the second fundamental form of M, B = i,j h ij ω i ω j e n+1 . The mean curvature H is defined by H = 1 n i h ii . From (2.1)-(2.4) we obtain the structure equations of M (see also [3] [4] [5] 10, 11] )
and the Gauss equations 
Complete locally conformally flat hypersurfaces in R R R n+1
Now, let us consider that M is an n-dimensional oriented complete hypersurface with constant mth mean curvature H m > 0 and with two distinct principal curvatures in R n+1 . If multiplicities of these two distinct principal curvatures are all great than 1, then we can deduce from Theorem 2.1 that M is isometric to Riemannian product R k × S n−k (c), 2 k n − 2. Hence, we shall assume that one of these two distinct principal curvatures is simple, that is, we assume
Since H m is constant and H m = 0, we obtain from (2.11) that 1 (x). We write
Then Lemma 2.1 implies
and from the formula
, we obtain that
By means of (2.9) and (2.11), we obtain
We adopt the notational convention that
From (3.1), (3.2) and (3.8), we have
Combining this with (2.10) and the formula
we obtain from (3.6)
Therefore we have
Notice that we may consider λ to be locally a function of the parameter s, where s is the arc length of an orthogonal trajectory of the family of the integral submanifolds corresponding to λ. We may put ω n = ds.
From (3.6) and (3.13), we get
which shows that the integral submanifolds M n−1 1 (x) corresponding to λ and s is umbilical in M and R n+1 . On the other hand, we can deduce from (3.16) that According to the definition of geodesic, we know that the integral curve of the principal vector field e n corresponding to the principal curvature μ is a geodesic. Since a curve which is, at the same time, a geodesic and a curvature line of a hypersurface of R n+1 is contained in a plane, the integral curves of e n are plane curves.
This proves the following result: 
Remark 3.1. When m = 2, our Theorem 3.1 reduce to Cheng's result (see Theorem 3.1 of [2]).
The proof of Theorem 3.1. According to the structure equations of R n+1 and (3.16), we may compute
Then we obtain from two equalities above that
Combining (3.18) with (3.6), we have According to the Gauss equation (2.7), we know that the sectional curvature of M is not less than λ 2 > 0 and H m > 0. From the result of P. Hartman in [7] , we know that M is isometric to a totally umbilical hypersurface. This is impossible because M has two distinct principal curvatures. Hence, λ m − H m > 0. Let us define a positive function By putting
we can show that
(3.25) shows that n-vector W in R n+1 is constant along M n−1
(x).
Hence there exists an n-dimensional linear subspace E n (s) in R n+1 containing M n−1 1 (x). (3.25) also implies that the n-vector field W only depends on s and by integrating it, we get
Therefore, we have that E n (s) is parallel to E n (s 0 ) in R n+1 for every s. Hence, the planes of the integral curves of the principal vector field e n corresponding to the principal curvature μ intersect in a line. Thus, M is a hypersurface of revolution. From the calculation
we see that the curvature of M n−1
If M is compact, then M 1 is a closed plane curve. Since M is a hypersurface of revolution and M has two distinct principal curvatures, then the closed plane curve M 1 cannot intersect in the rotating axis which is line. Then, there must exist some points such that λ = 0. This is impossible. Hence M is complete and non-compact. This proves Theorem 3.1. Proof. From Theorem 3.2, we can easily get the result. 2
The proof of Theorem 3.2. Since M is a locally conformally flat hypersurface in R n+1 and n 4, we know that M has at most two distinct principal curvatures and one of them is of multiplicity at least n − 1 (see, e.g., [6] ). If M has two distinct principal curvatures at each point, from Theorem 3.1, we know that M is isometric to a complete noncompact hypersurface of Next, we shall prove that if at some point, these principal curvatures are the same, then M is isometric to a standard round sphere. In fact, if at some points these principal curvatures of M are the same and M is not totally umbilical, then there exists an open set U ⊂ M at which M has two distinct principal curvatures and one of them is simple. From Lemma 3.1(2), on U the integral curve C(s) of the principal vector fields e n corresponding to the principal curvature μ is a geodesic. Since M is complete, M is geodesically complete. Hence, the geodesic C(s) can be expanded to infinite for both sides. If the geodesic C(s) does not go through an umbilical point, we know that M is a hypersurface of revolution from the proof of Theorem 3.1. Hence, M has no umbilical points. Let p = C(s 0 ) is the first umbilical point which the geodesic C(s) goes through. Then p = C(s 0 ) is not belong to U and p ∈ U . In U , w satisfies the differential equation (3.22) . By integrating it, we have 
Characterization of Riemannian product S n−1 (c) × R R R
Let M be an n-dimensional hypersurface in R n+1 . P. Hartman [7] proved that let M be an n-dimensional oriented complete hypersurface with positive constant mth mean curvature H m , if the sectional curvature of M is nonnegative, then M is isometric to Riemannian product S d (c) × R n−d , m d n. In this section, we shall characterize the Riemannian product S n−1 (c) × R. 
